Dietary ortho phenols that induce glutathione S-transferase and increase the resistance of cells to hydrogen peroxide are potential cancer chemopreventives that act by two mechanisms: the alleviation of oxidative stress and the detoxification of mutagenic xenobiotics.
Oxidative stress is implicated in the etiology of cancer, hence compounds that alleviate oxidative stress by inducing enzymes that defend against free radical damage might be useful as cancer chemopreventives. Glutathione S-transferase (GST) has been suggested to be a candidate for a critical enzyme in protecting cells against free radical damage, in part, because its level of induction correlates with protection of the cell line IMR-32 against hydrogen peroxide-induced oxidative stress. The present study identified dietary ortho phenols that both induce GST and protect the cell line IMR-32 against hydrogen peroxide-caused oxidative stress. The ortho phenol (o-phenol) inducers were better protectors against oxidative stress than a number of GST inducers that did not bear phenolic groups, possibly because the phenol residues of the ortho phenols allowed their action as antioxidants as well as inducers of GST. GST has previously been thought to protect cells against cancer by detoxifying mutagenic xenobiotics. The present results suggest that ortho phenol inducers of GST might be useful as cancer chemopreventives that act by two independent mechanisms, the alleviation of oxidative stress and the detoxification of mutagenic xenobiotics.